Chemical context
The sulfonamide class of drugs have been widely reported for their antibacterial and antifungal activities (Trujillo et al., 2009) . 1,2,4-Benzothiadiazine 1,1-dioxides are used as antihypertensive, diuretic, antidiabetic, glutaminergic neuro modulators (Cordi et al., 1996) and K-channel inhibitors (Di Bella et al., 1983) . Furthermore, benzothiadiazine-3-one 1,1-dioxide and its derivatives have been reported for their potential hypoglycemic (Scozzafava et al., 2003) , anticancer and anti-HIV activities (Casini et al., 2002) , and they have also been reported to serve as selective antagonists of CXR2 (Hayao et al., 1968) . In addition, 2-substituted-2H-1,2,4-benzothiadiazine-3(4H)one 1,1-dioxides have been found to exhibit varying degrees of sedative and hypotensive activities (Khelili et al., 2012) . A number of benzothiadiazine 1,1-dioxide derivatives have recently been reported to display numerous biological activities (Tullio et al., 2011) .
In view of their broad spectrum of biological activities, and in a continuation of our work on this class of compound, we have synthesized the title compound, (1), and report herein on its spectroscopic analysis and crystal structure. 
Structural commentary
The molecular structure of the title molecule is shown in Fig. 1 . The relative configuration of the asymmetric center is R for atom C7. The cyclohexane ring (C7-C12) adopts a chair conformation, confirmed by the puckering amplitude of Q = 0.4285 Å . The 1,2,4-thiadiazinane ring (N1/S1/C4/C3/N2/C7) adopts an envelope conformation with the flap atom N1 deviating by 0.565 (3) Å from the mean plane defined by atoms C7/N2/C3/C4/S1 [maximum deviation = 0.033 (1) Å for atom S1]. The mean plane of the cyclohexane ring is almost normal to the benzene ring (C1-C6) and the mean plane of the 1,2,4-thiadiazinane ring, making dihedral angles of 70.4 (2) and 71.43 (19) , respectively. The dihedral angle between the benzene ring and the mean plane of the 1,2,4-thiadiazinane ring is 4. 91 (18) . The molecular structure is stabilized by an intramolecular C-HÁ Á ÁO hydrogen bond, which forms an S(6) ring motif (Table 1 and Fig. 1 ).
Supramolecular features
In the crystal, molecules are linked by N-HÁ Á ÁO hydrogen bonds (Table 1 and Fig. 2 ), forming chains with a C(6) graphset motif along [101] . The chains are linked via structuredirecting C-HÁ Á Á interactions, leading to the formation of C(6) chains along [101] . These interactions lead to the formation of sheets parallel to (010) ( Table 1 and Fig. 2 ).
Database survey
In two similar structures, namely 6-bromo-4H-spiro[1,2,4-benzothiadiazine-3,1 0 -cyclobutane] 1,1-dioxide, (2) (Shinoj Kumar, 2014a, and 6-bromo-1 0 -ethyl-4H-spiro[1,2,4-benzothiadiazine-3,4 0 -piperidine] 1,1-dioxide, (3) (Shinoj Kumar, 2014b, the 1,2,4-thiadiazinane rings adopt a twisted chair conformation, in contrast to the envelope conformation observed in (1). In (2), the dihedral angle between the benzene ring and the mean plane of the cyclobutyl ring is 73.76 (1) , while that between the benzene ring and the mean plane of the 1,2,4-thiadiazinane ring is 4.72 (1) , and that between the mean plane of the cyclobutyl ring and the mean plane of the 1,2,4-thiadiazinane ring is 78.44 (1) . In (3), the same dihedral angles are similar, being 73.61 (1), 6.73 (1) and 73.81 (1) , respectively. These angles are also similar to those observed in the title compound, (1). Figure 1 A view of the molecular structure of the title molecule, showing the atom labelling. Displacement ellipsoids are drawn at the 50% probability level. The C-HÁ Á ÁO hydrogen bond is shown as a dashed line (see Table 1 for details).
Figure 2
A view along the a axis of the crystal packing of the title compound. Hydrogen bonds are shown as thin blue lines (see Table 1 for details; H atoms not involved in hydrogen bonding have been omitted for clarity). Table 1 Hydrogen-bond geometry (Å , ).
Cg is the centroid of the C1-C6 ring. Symmetry codes:
Synthesis and crystallization
To a cooled solution of 2-amino-4-bromobenzene sulfonamide (5 g, 19.9 mmol) and anhydrous magnesium sulfate (MgSO 4 ; 3.5 g, 29.88 mmol) in dry toluene (60 ml), 3,3-dimethylcyclohexanone (22 mmol) was added followed by slow addition of polyphosphoric acid anhydride (T3P; 19 ml, 29.88 mmol, 50% solution in ethyl acetate). The reaction mixture was then refluxed in a sealed tube at 393 K for 6 h. It was cooled to 283 K and neutralized with saturated sodium bicarbonate solution (100 ml). The crude product was extracted with ethyl acetate (100 ml) and was finally washed with brine solution (50 ml). The organic phase was dried over anhydrous sodium sulfate and concentrated to give the crude product as a brown solid. It was then dissolved in a minimum amount of ethyl acetate (25 ml) and stirred for 1h in an ice-cooled bath, filtered and washed with cold ethyl acetate (10 ml Â 2) to give pure compound (1) (4.5 g, 75% yield) as a white solid. Colourless prisms of the title compound were obtained by slow evaporation of a solution of the compound in ethyl acetate.
Spectroscopic characterization
The IR spectra of the title compound exhibits strong bands at 1374 cm À1 due to asymmetric (S O) stretching and a band at 1165 cm À1 due to symmetric (S O) stretching. Further, a single band appearing at 3110 cm À1 is due to the secondary N-H group of the sulfonamide, and a band at 3308 cm À1 confirms the cyclization of sulfonamide through condensation with the ketone. Appearance of bands in the range of 2970-2815 cm À1 is assigned to the C-H stretching is due to the presence of the saturated hydrocarbons. The 1 H NMR spectrum shows peaks at 7.53 (s, 1H, SO 2 NH), 6.934-6.930 (d, 1H, Ar-H), 7.37-7.35 (d, 1H, Ar-H), 3.33 (s, 1H, NH), 2.51-1.28 (m, 9H, CH 2 ), 0.9-1.1 (s, 6H, CH 3 ). The 13 C NMR spectrum shows peaks at 144 (C1), 119 (C2), 126 (C3), 127 (C4), 119 (C5), 118 (C6), 117 (C7), 71 (C8), 47 (C9), 36 (C10), 33 (C11), 31 (C12), 18 (C13 and C14). The LC-MS spectrum shows the appearance of molecular ion peaks at m/z 358 and 357 values, confirming the structure of the compound.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . The NH hydrogens were located in a difference Fourier map. N-and C-bound H atoms were included in calculated positions (N-H = 0.86 and C-H = 0.93-0.97 Å ) and allowed to ride on their parent atoms, with U iso (H) = 1.5U eq (C) for methyl H atoms and 1.2U eq (N,C) for other H atoms. 
(R)-6′-Bromo-3,3-dimethyl-3′,4′-dihydro-2′H-spiro[cyclohexane-1,3′-1,2,4-benzothiadiazine] 1′,1′-dioxide
Crystal data ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
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